Wernicke's encephalopathy
The first description of this clinical syndrome (Wernicke 1881) in three patients was made over a century ago. Two of the patients were alcoholics; the third had pyloric stenosis induced by sulphuric acid poisoning which resulted in persistent vomiting. Post-mortem examination in all three cases showed numerous petechial haemorrhages in the grey matter around the third and fourth ventricles and the Sylvian aqueduct. Wernicke considered the typical clinical features to comprise ophthalmoplegia. gait ataxia and an abnormal mental state. All three cases, incidentally, were said to have hyperaemia or frank swelling of the optic discs. sometimes with retinal haemorrhages.
Six years later, Korsakoff (1887) described the amnesic syndrome which now bears his name. It was initially not recognized that these two clinical syndromes might coexist, but subsequent clinical and pathological studies have suggested that they are intimately acquainted. Indeed, some authors have considered the pathological substrate of the two conditions to be so similar that they should be regarded as varying clinical manifestations of the same disorder.
A detailed analysis of the Wernicke-Korsakoff syndrome was provided by Victor et al. (1971) in a study of 245 patients. The commonest presenting complaint was a state of mental confusion, often with a prominent impairment of memory. Ataxia was recorded frequently, but ocular symptoms less commonly. Forty patients had simply taken to their beds. General medical examination frequently revealed a tachycardia. Signs of liver disease (though this study included patients with abnormal liver function tests alone) were found in two-thirds of the cases. An abnormality of mental function was lacking in 10% of cases and, conversely, a severe depression of the conscious state was also rare. Over half the patients who could be adequately assessed showed disorientation, apathy and a disturbance of memory. In only 9 of the 232 patients who could be examined satisfactorily were there no ocular abnormalities. The most frequent findings were nystagmus, lateral rectus palsy and some degree of gaze paresis. Despite Wernicke's original contention, the optic discs were never seen to be swollen, whilst retinal haemorrhages were found in only 6 instances. Nystagmus was present in 85% of patients. This was commonly, and sometimes solely, a horizontal jerk nystagmus on lateral gaze. Vertical nystagmus was commonly associated with horizontal nystagmus but rarely occurred in isolation. Lateral rectus palsy, always bilateral though often asymmetrical, was seen in half the cases. It usually coincided with nystagmus, gaze paresis or both. A conjugate gaze paresis was encountered in 44% of cases, usually confined to the horizontal plane. Ataxia, the third most common presenting sign, was found in 87% of cases tested. Limb ataxia, on the other hand, was relatively infrequent. The presence or absence of a peripheral neuropathy was assessed in 230 patients and found in 82%: the majority of these were symptomatic, with weakness, paraesthesiae and pain.
Laboratory tests in patients with Wernicke's encephalopathy may reveal a number of abnormalities, with macrocytosis secondary to folate deficiency, abnormal liver function tests and electrocardiographic evidence of a cardiomyopathy. A diffuse increase of slow activity is the usual disturbance seen in the electroencephalogram, though surprisingly this investigation may be normal even in severe cases.
Cerebrospinal fluid examination reveals little other than a nonspecific increase in protein concentration.
The condition is certainly more common than is generally appreciated, many cases not being recognized in life or even at post-mortem examination. In a four-year study from Cleveland, typical lesions were found at postmortem examination in 1.9% of all adult autopsies (Victor et al. 1971) . In a similar series from New York, the condition was detected in 28 of 1600 successive autopsies, an incidence of 1.7% (Cravioto et al. 1961) . Figures from an Australian series were almost identical, with an incidence of 1.7% of all adult autopsies performed over a four-year period (Harper 1979) .
It has to be recognized that the classical triad of symptoms, as described by Wernicke, is by no means inevitable, though authors have differed regarding the frequency with which it is found. No doubt this partly reflects the way in which the cases have been collected. A series based on postmortem analysis may not necessarily have had adequate clinical details in all cases. Cravioto et al. (1961) , in a clinicopathological study of 28 cases, encountered the classical features in only four. They stressed the frequency of an organic mental syndrome, whereas an abnormality of eye movement or nystagmus was found in only 32%. Half their patients had died within the first ten days of admission to hospital. Hypotension, with or without a postural element, was extremely common in this group. The authors suggested that if cases diagnosed at autopsy were considered, many presenting with so-called atypical clinical features would be recognized.
Some support for this contention can be ohtained from other reports in the literature. Wallis et al. (1978) recorded four cases, three of whom died; autopsy evidence confirmed the diagnosis in two. All were admitted in coma. Oculocephalic and oculovestibular responses were absent. The pupils were normal. All patients were areflexic and two hypothermic. The conscious state responded in all cases to infusions of thiamine. Harper (1981) has described a similar case who was treated initially as a case of herpes simplex encephalitis.
. Both animal (Dreyfus & Victor 1961) and human studies (Peters 1936 , Alexander 1940 have confirmed that Wernicke's encephalopathy is due to thiamine deficiency. Following the discovery of raised pyruvate levels in the brainstem of avitaminotic pigeons (Kinnersley & Peters 1930 , Meiklejohn et al. 1932 ) it was established that increased blood pyruvate levels occurred in Wernicke's encephalopathy. Elevated pyruvate levels are found in a number of other Journal of the Royal Society of Medicine Volume 76 May 1983 341 conditions, however, and a more accurate guide to thiamine status is provided by the erythrocyte transketolase activity, which is reduced in the presence of thiamine deficiency (Brin 1962) .
Although chronic alcoholism is the most common precipitating factor, it is not the sole cause of Wernicke's encephalopathy. It appears likely that any condition which causes a profound disturbance of nutritional status may be responsible. Ebels (1978) reported 29 cases, diagnosed at post-mortem examination, of the Wernicke-Korsakoff syndrome in non-alcoholics. Causes included hyperemesis gravidarum, a variety of gastrointestinal disorders, malignant disease and a miscellaneous group which included one case of anorexia nervosa. Neurological abnormalities compatible with a diagnosis of Wernicke's encephalopathy have recently been reported in a patient following anorexia nervosa (Handler & Perkin 1982) : her alcohol intake was negligible and there was an absence of evidence for other possible causes of her memory loss, horizontal . and vertical jerk nystagmus and gait ataxia.
That Wernicke's encephalopathy develops in only a small proportion of chronic alcoholic patients has led to the suggestion that an inherent predisposition to the disease occurs in certain individuals. Blass & Gibson (1977) have studied the activity of a thiamine-dependent enzyme, transketolase, in fibroblast cultures from 4 patients with Wernicke's encephalopathy. Depressed levels were found, which persisted in subsequent generations of culture despite exposure to an environment rich in thiamine. The authors had previously found persistent abnormalities of red cell transketolase activity months after initiation of thiamine therapy, and concluded that an inborn abnormality of transketolase activity predisposed in some way to the development of the disease.
It is clear that for treatment to be successful it must be initiated early in the course of the disease. Despite this, persistence of ataxia may be seen in at least half the cases, and some 60% will have persistent horizontal nystagmus though vertical nystagmus usually resolves (Victor et al. 1971) . Parenteral nutrition alone may be disastrous in these patients, with glucose competing for available thiamine reserves. Further clinical deterioriation with such therapy has been documented on numerous occasions (Wallis et al. 1978) . Thiamine tetrahydrofurfuryl disulphide is rather better absorbed than thiamine itself and appears more likely to elevate depressed erythrocyte transketolase levels (Leigh et al. 1981) . It may be preferable, therefore, in longterm therapy. Death in the acute stages of the disease is by no means uncommon: amongst the cases of Victor et al. (1971) 17% died in the first three weeks. An alternative approach to the management of this condition has been suggested by Centerwall & Criqui (1978) . They estimated that a considerable cost saving could be achieved by the routine fortification of alcoholic beverages with thiamine.
The exact way in which thiamine deficiency produces such a localized pathological and clinical disturbance remains uncertain. Theoretically, metabolic activity in all cells of the nervous system should be affected. Levels of transketolase, however, decline most rapidly in those areas principally affected by the disease (Dreyfus 1973) . Attempts have been made to predict what biochemical and pathological effects might result from a knowledge of the role of thiamine in the central nervous system, but with relatively little success. An unpredictability of previous animal models of the disease has contributed to the uncertainty. Troncoso et al. (1981) have recently reported a reproducible model in the rat induced by a combination of a thiamine-free diet and injections of a thiamine antagonist, pyrithiamine hydrobromide. The establishment of a predictable animal model should hopefully aid further understanding of this still enigmatic condition. In the meantime a better understanding of its clinical presentation will lead to its more accurate identification, and, by appropriate treatment, lessen the morbidity and mortality of this underdiagnosed disorder. 
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Back pain research
The incidence of low back pain, its adverse effects on sickness absence and the quality of life, and its consequent economic and social ill effects, show no signs of abating. Research in this field is difficult, as pain itself cannot be measured. Most spinal pain is mechanical or degenerative in origin, albeit provoked by injury or abuse. Consequently most of the conventional investigations on which we rely in so many other fields are unhelpful. It is therefore pertinent to ask in what ways might research be most usefully directed.
The normal healthy structures of the spine do not generate pain. There may be radiological evidence of wear and tear in the absence of any symptoms. A good basis for understanding back pain would seem to be, firstly, to determine which are the pain-sensitive structures of the spine, and secondly, to ascertain how adverse stresses can occur and in what way they may lead to structural changes in the tissues. Most tissues in the low back, as elsewhere, contain receptors sensitive to mechanical or chemical tissue changes and therefore they respond to stress, deformity, and damage, or exposure to chemical substances resulting from trauma or necrosis. Wyke (1980) has reviewed the work in this field showing that these receptors are found in the fibrous capsules of the joints, spinal ligaments, periosteum and attached structures, dura mater and epidural connective tissue, and in the walls of blood vessels. All these structures can 0141-0768/83/050342-02/$01.00(0 therefore initiate pain. However.the intervertebral disc itself contains no nerve endings.
Other work has been directed at demonstrating the sites at which pain is felt when an irritant is introduced. In 1938, Kellgren studied the site of pain arising from deep structures by injecting hypertonic saline through anaesthetized skin and mapping the sites of pain. Systematic injections into muscle, ligament and joint were made at each segmental level. The deeper the origin of the pain, the more diffuse was its distribution and more widespread the radiation, though generally being confined to the expected sclerotome. McCall et al. (1979) injected hypertonic saline into and around the apophyseal joints between L1-L2 and L4-L5 and mapped out the areas of pain referral. The pain was felt proximally but it is of interest that the areas showed some overlap.
Smyth & Wright (1958) left nylon sutures in situ at spinal surgery: by pulling on them when the subject had regained consciousness, they showed that touching a nerve root could simulate sciatica.
Another approach has been to study the nature of the connective tissue changes in the human disc with age and damage. Adams et al. (1977) have reviewed the work in this field. It is known that in the young adult 85% of the nucleus consists of water, but that this percentage falls to 65% by the age of 60. The structure of the nucleus is composed largely of type II collagen laid down as a sponge-like mesh in which is locked proteoglycan linked by protein molecules to hyaluronate. This makes for a highly hygroscopic structure, damage to which may lead to loss of water, subsequent distortion of disc shape and secondary joint changes. The work of Maroudas et al. (1975) on the nutrition of the disc also shows that the outer part of annulus is the most cellular and has the highest metabolic requirement, that of the nucleus being lower but still significant. It is suggested that as the nutrition for the annulus is provided by surrounding blood vessels and the nutrition for the nucleus by vertebral end-plate vessels, impoverishment of supply from either of these sources may lead to degeneration. Vernon-Roberts & Pirie (1977) examined a hundred or more lumbar spine autopsy specimens, and showed that intervertebral discs had all deteriorated by 'middle age', the changes being more marked when vertical or posterior disc prolapse was present. They also found accompanying osteophyte formation and apophyseal joint remodelling, suggesting a cause and effect relationship: i.e. the disc changes setting the scene for the other pathology.
The gap between fundamental research into the spine and effective prevention or treatment of
